Our experience of closed microsurgery for vitreous haemorrhage and/or traction retinal detachment complicating extraretinal neovascularisation after retinal vein occlusion or Eales' and Beh<;:et's periphlebitis is discussed. Many of these eyes represented a relatively simple management problem, but the visual outcome was often compromised by intrinsic macular damage. Some eyes had complicated vitreoretinal relationships which presented unexpected technical difficulties, while persisting retinal ischaemia posed the risk of rubeosis iridis or post-operative vitreous haemorrhage unless scatter endophotocoagulation was used.
Our experience of closed microsurgery for vitreous haemorrhage and/or traction retinal detachment complicating extraretinal neovascularisation after retinal vein occlusion or Eales' and Beh<;:et's periphlebitis is discussed. Many of these eyes represented a relatively simple management problem, but the visual outcome was often compromised by intrinsic macular damage. Some eyes had complicated vitreoretinal relationships which presented unexpected technical difficulties, while persisting retinal ischaemia posed the risk of rubeosis iridis or post-operative vitreous haemorrhage unless scatter endophotocoagulation was used.
Closed microsurgery for the sequelae of extra retinal neovascularisation is performed most commonly in patients with diabetes mellitus, and its efficacy is now well established. How ever, retinal capillary closure, ischaemia and neovascularisation (with the same compli cations of vitreous haemorrhage, retinal detachment and rubeosis iridis) also occur in patients with branch and central retinal vein occlusion (RVO) , Eales' disease and Beh<;:et's disease. In this report, we present a retrospec tive analysis of the results of microsurgical intervention in patients suffering from these complications.
Material and Methods
Forty-nine eyes (of 46 patients) undergoing closed microsurgery in the Surgical Vitreoretinal Unit of Moorfields Eye Hospital between 1976 and 1985 were the subject of this study. Twenty eyes had neovascularisation secondary to RVO (twelve with superotemporal branch RVO; four with inferotem poral branch RVO and four with central RVO).
Neovascularisation secondary to Beh�et's disease (confirmed by a physician) was present in three eyes. In the remaining 26 eyes of 23 patients (three patients underwent bilateral surgery) a diagnosis by exclusion of Eales' disease was made after full medical examination and investigation had ruled out other aetiologies; the male:female ratio in this sub-group was 17:6.
Each patient was subjected to a detailed pre operative assessment including visual acuity, pre haemorrhage acuity and macular status (if known), and presence or absence of a relative afferent pupil lary defect. Particular note was also made of lens opacities, rubeosis iridis, raised intraocular pres sure and ophthalmoscopically visible retinal detachment. B-scan ultrasound examination was performed in eyes where. vitreouS haemorrhage or lens opacification obscured retinal detail (Fig. 1 ), but electrodiagnostic assessment was not per formed. Of the 49 eyes, 25 had vitreous haemor rhage alone, three had macular retinal detachment alone (Fig. 2) , 17 had vitreous haemorrhage and a retinal detachment (of which 13 involved the mac ula), and four had vitreous haemorrhage with ele vated intraocular pressure that was felt to be erythroclastic in origin. Five eyes of patients with Eales' disease had pre-operative rubeosis iridis.
The surgical objectives included removal of axial haemorrhagic gel, separation of attached vitreous cortex, circumcision of vitreoretinal adhesions, dis section of fibrovascular epiretinal membranes and identification and treatment of any retinal breaks. When xenon-arc endophotocoagulation (and later endolaser photocoagulation) became available, scatter photocoagulation of ischaemic retina (either sectorial or generalised) was also performed (including half the eyes with branch RVO and two thirds of the eyes with Eales' vasculitis) (Fig. 3) . In four of the 49 eyes, lensectomy was also carried out at the time of vitreous surgery. In one eye silicone oil was injected after deliberate giant peripheral retinotomy.
All patients were followed post-operatively for at least six months (or for six months after reinterven tion when this was necessary). The following rein terventions were performed: ten detachment procedures, of which three involved silicone oil injection; six cataract extractions; two 'washouts' plus endolaser; two trabeculectomies; two sectorial photocoagulation procedures with argon laser and one enucleation. The overall follow-up interval was two years on average (range six months to ten years).
Results

I. Technical Outcome
Forty-five eyes (9 2 per cent had a clear vitreous cavity and an attached retina six months after initial closed microsurgery or after reintervention (Figs. 2, 3 and 4) . This occurred to a significant degree in four eyes. In two eyes with branch RVO (neither of which had received endophotocoagulation), no further bleed ing occurred after post-operative laser treatment. In two eyes of patients with Eales' disease (both of which had received endophotocoagulation) a 'washout' procedure was necessary, supplemented by further endophotocoagulation. There were no chronic vitreous cavity haemorrhages. This occurred in ten eyes, six of which were suc cessfully reattached with further surgery. The retinal detachment in two eyes failed to respond to further surgery, and in two eyes no retinal surgery was performed. Four of these detachments were due to iatrogenic breaks in ischaemic atrophic ret ina (two branch RVO eyes and two eyes with Eales' perivasculitis); three detachments reflected failure to achieve complete separation of non-detached posterior vitreous cortex or complete circumcision of peripheral vitreoretinal traction (two eyes with Eales' disease; one with branch RVO). In the remaining three eyes (all with branch RVO), an unrecognised entry-site break, an unrecognised peripheral break, and distant proliferative vitreoretinopathy at the posterior border of the vitreous base (with associated break formation) were each responsible for detachment. Of the four eyes with persistent post-operative retinal detach ment, one eye became phthisical and one was enucleated for rubeotic glaucoma. Of eight eyes with macular pucker at surgery, only three were electively peeled. Three further eyes developed macular pucker after surgery.
(d) Rubeosis lridis
In the five eyes with Eales' disease and pre-opera tive rubeosis, scatter endophotocoagulation was performed and the rubeosis was substantially reduced or eliminated in each case. Although none of the eyes with RVO had pre-operative rubeosis, rubeosis appeared after surgery in one eye with branch RVO which had not undergone endo photocoagulation. This responded to post-opera tive laser treatment. Rubeosis iridis also complicated persistent post-operative retinal detachment in two eyes.
(e) Erythroclastic Glaucoma
Of the four eyes with vitreous haemorrhage and ocular hypertension associated with erythroclasts in the anterior chamber, there was a marked reduc tion in intraocular pressure after surgery in two eyes so that oral Diamox therapy (but not topical anti-glaucoma treatment) could be discontinued. Early glaucoma drainage surgery was necessary in one of the remaining eyes.
(0 Cataract Some degree of lens opacification was common pre operatively, occurring in 50 per cent of eyes with RVO and 28 per cent of eyes with Eales' or Beh�et's disease. In addition to the four eyes under going lensectomy at the time of vitreous surgery, six eyes had post-operative cataract surgery. In a further 14 eyes, pre-existing lens opacities became more pronounced, or lenses that were previously clear developed opacities despite the fact that treat ment in only half these eyes included intraocular tamponade. 
II. Visual Outcome
Forty-three eyes showed an improvement in visual acuity at six months after surgery (or six months after reintervention) (Fig. 5) . Vision in four of the six eyes, that did not improve post-operatively, was reduced to perception of light or blindness by persistent retinal detachment. Two other eyes failed to improve; one of these had macular ischaemia and remained at counting fingers vision, and the other dropped from 6/9 to 6/12 after the retinal detachment on presentation was suc cessfully reattached. No eye with RVO achieved a post-operative acuity better than 6/12, in contrast to 10 out of26 eyes of patients with Eales' or Beh«et's disease which regained excellent acuity. In each of the eyes with a post-operative acuity of 6/12 or less, there was significant macular pathology (Table I) . Although some degree of lens opacification affected the ultimate acuity in many cases, it was never primarily responsible for an acuity of 6/12 or less.
The presence or absence of a pre-operative relative afferent pupillary defect (RAPD) was of some value in forecasting the visual out come in the 17 eyes in which the fellow eye was completely normal. Of the eight eyes with a pre-operative RAPD, the maximum acuity achieved was only 6/12, whereas of the nine eyes with no pre-operative RAPD, the mini mum acuity achieved was 6/24.
One patient with Beh«et's disease and another patient with Eales' disease developed a fresh symptomatic periphlebitic lesion affecting a major venule, with associated cap illary closure, in their fellow eyes within two months of vitrectomy and endolaser photo coagulation (Fig. 6 ).
Discussion
Eales' disease is an enigmatic diagnosis and probably represents a spectrum of, as yet undefined, conditions. Ever since 1880, when Henry Eales1•2 first drew attention to four young men with idiopathic 'recurrent retinal haemorrhages' in association with con stipation and epistaxis, the clinical course of patients labelled with his name has been unpredictable. Eales recognised the compli cations of vitreous haemorrhage 'from venous radicles', rube otic glaucoma and retinal detachment and went on to describe beau tifully how, 'on the areas of detached retina, a branch of the retinal veins was invariably found, and more than once a many tailed opacity of the vitreous was found to be attached to the veins at the most bulging point of the detachment'. 2 Duke-Elder summarised the characteristic clinical picture of young men with recurrent retinal haemorrhages star ting peripherally and moving centrally and noted visual loss secondary to retinitis pro liferans, glaucoma and vitreous haemorrhage. He warned, however, against 'heroic measures such as the aspiration of the clouded vitreous'.3.4 Of the 100 patients in his series, Donders5 noted retinitis proliferans in 66 per cent, retinal detachment in 19 per cent and recorded three enucleations for glaucoma. Spitznas et al6 noted retinal neovascularisa tion in 84 per cent, vitreous haemorrhage in 58 per cent and retinal detachment in 5 per cent of their series of 31 6 patients with 'avascular areas in the retinal periphery'. In contrast to these findings, Elliote recorded a high inci dence of spontaneous resolution and noted that only one patient in his series of 135 patients, followed for many years, required blind registration. A similar picture of periph eral capillary closure as a result of periphlebitis has been described in Beh�et's disease. 4.8 The risk of neovascularisation following branch RVO is more predictable (22 per cent-31 per cent ) , 9 .IO,ll.l 2 and the subsequent risk of haemorrhage in an eye with neo vascularisation is high (48 per cent-91 per cent). 10, 11, 12 The risk of retinal detachment has been more difficult to establish; in our study, a third of the vitreous haemorrhages from branch RVO obscured an underlying retinal detachment. By contrast, eyes with ischaemic central RVO have a lower risk of extraretinal neovascularisation (10 per cent) though up to half of these may also develop a vitreous haemorrhage.
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Just as in diabetes, the incidence of vitreous haemorrhages and rubeosis in these ischaemic veno-occlusive retinopathies can be signifi cantly reduced by photocoagulation.
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Systemic steroids and other immunosuppres sives may also contribute in the management of vitreous haemorrhage from Eales' and Beh�et's disease.4,8 However, there continue to be patients in whom it has not been possible to apply sufficient photocoagulation before vitreous haemorrhage or rubeosis supervene. In this series, we have shown that by using a microsurgical approach it is possible to remove vitreous haemorrhage, to reattach the retina, to cause rubeosis to regress and to improve vision in the majority of cases.
Two major factors determining the techni cal outcome are the pre-operative extent of vitreoretinal adhesion and retinal detachment, and the occurrence of iatrogenic tears in ischaemic atrophic retina. In branch RVO with vitreous haemorrhage alone, vitreous detachment was virtually complete in many cases, with only tenuous adhesions to fibro vascular tissue (perhaps reflecting the sec torial ischaemia and the age of the patients). Particular problems arose, however, in identi fication and circumcision of very peripheral vitreoretinal adhesions obscured behind a densely opaque peripheral gel frill. This observation is in keeping with the higher inci dence of peripheral (as opposed to disc) neo vascularisation after ischaemic branch RVOY Formation of iatrogenic breaks, or the possibility of completely isolating areas of vitreoretinal adhesion from the vitreous base, sometimes resulted in post-operative retinal detachment.
We found a wide variation in the degree of posterior vitreous detachment in eyes of patients with Eales' disease. In some, the pos terior hyaloid face had completely separated from the retina apart from a single residual attachment to the optic disc; in others, the cortex remained attached to isolated posterior neovascular membranes or areas of traction retinal detachment. However, in two patients with vitreous haemorrhage and a flat retina, there was virtually no posterior vitreous Some degree of pre-operative lens opacification was a very common finding in our patients and this was also the case in Michel's series of branch RVO eyes coming to vitrectomy.18 Rather than carrying out vitreolensectomy, we preferred to leave the lens intact wherever possible thus preserving the option of elective extracapsular cataract extraction with posterior chamber implant subsequently.
Pre-operative rubeosis iridis was present in five eyes with Eales' disease and regressed in all five cases after pre-operative endo photocoagulation. In addition, our overall impression is that both post-operative rubeosis and the tendency to rebleeding are reduced by endophotocoagulation, in keep ing with our experience of endophotocoagula tion in diabetic vitreous haemorrhage. 1 9
The most important factor affecting visual outcome was the state of the macula (Table I) . Although many eyes with branch RVO recover an acuity of 6/6, none of the eyes with this diagnosis in this series had a macula capa ble of more than 6/12. As such, our results are broadly comparable with those in Michels' series,18 bearing in mind that he excluded eyes with macular traction detachment and per formed more lensectomies. The eyes of patients with Eales' and Beh�et's disease had a more favourable visual outcome, 34 per cent achieving post -operative acuities of 6/6 or 6/9. Nevertheless, in the remaining eyes, macular damage was consistently present, in some cases reflecting involvement of the macular circulation by the underlying disease process.
In conclusion, when assessing a patient pre operatively, the most important technical considerations are the degree of posterior vitreous separation and retinal detachment present. Apart from removing haemorrhagic gel, the surgical objectives should include sep aration of the cortical vitreous face, treatment of pre-existing or iatrogenic breaks, and endo photocoagulation of ischaemic retina. As in diabetic vitrectomy, post -operative retinal detachment carries with it the risk of rubeosis, phthisis and possible enucleation. Some degree of macular embarrassment can be expected in eyes with branch RVO and in many eyes of patients with Eales' or Beh�et's disease.
Against this rather pessimistic background, however, a third of patients with Eales' disease can nevertheless expect excellent post-operative vision (6/6-6/9) and vision in the 6112-6/24 range can be anticipated in half the patients with branch RVO and a further third of patients with Eales' disease. Lower levels of post -operative vision may represent a worthwhile improvement for patients with an 'only eye', though the presence of a marked relatively afferent pupillary defect in a patient with branch RVO, vitreous haemorrhage and an attached macula, but with a normal fellow eye, is usually considered a contra-indication to surgery. Finally, provided an endo photocoagulation facility is available, rubeosis iridis can be reversed and in some cases of Eales' and Beh�et's disease treatment with Diamox or steroids can be discounted.
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